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Résumé en
anglais
One essential element for the successful application of metaheuristics is the evaluation
function. It should be able to make fine distinctions among the potential solutions in
order to avoid producing wide plateaus (valleys) in the fitness landscape, on which
detecting a promising search direction could be hard for certain local search
strategies. In the specific case of the cyclic bandwidth sum (CBS) problem, the
heuristics reported have used directly the objective function of the optimization
problem to assess the quality of potential solutions. Nevertheless, such a conventional
function does not allow to efficiently establish preferences among distinct potential
solutions. In order to cope with this important issue, three new more refined
evaluation functions for the CBS problem are introduced in this paper.
An in-depth comparative analysis considering the conventional and the three proposed
evaluation functions is carried out and presented. It includes an assessment of their:
(a) discrimination potential, (b) consistency with regard to the primary objective of the
CBS problem, and (c) practical usefulness within two different algorithms, best
improvement local search and iterated local search. A validation of the experimental
results by means of a meticulous statistical significance analysis revealed that
proposing more informative evaluation schemes for the CBS problem could be a useful
means of improving the performance of metaheuristics. Indeed, our iterated local
search implementation, using an alternative evaluation function, surpassed the best
solutions yielded by the state-of-the-art algorithms and allow us to attain new better
upper bounds for 14 out of 20 well-known benchmark instances.
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